MATERIALS AND METHODS

Reagents
Cell culture. Purified primary cultures of rat OLC at different developmental stages were prepared as reported previously (27) . Briefly, whole brains were dissected from three 1-day-old anti-phospho-ERK1/2 antibody after deprobing.
Equal protein loading was confirmed by subsequent probing with the mouse monoclonal antibody against GAPDH in each experiment.
Caspase activity assay. As described in our previous report (28) , cells were homogenized in the lysis buffer (100 mM HEPES; 10% sucrose; 
Semi-quantitative RT-PCR and Real-time PCR
Total RNA was isolated by Trizol-Reagent or RNeasy RNA extraction kit (Qiagen, Valencia, CA, USA), or a combination of the both.
RT-reaction and semi-quantitative PCR were performed as reported (30) . All sets of primers used in this study were listed in Table. Small Reagents according to manufacturer's instruction, and the absolute cDNA amounts were expressed as ratios to GAPDH cDNA. We repeated the analysis of each gene at least twice using total RNA samples from independent experiments, and confirmed that changes in cDNA levels among experimental groups were reproducible.
Representative data from at least two independent analyses of each gene were shown in the Results.
Statistical analysis
Data are presented as mean +SD unless otherwise noted. Statistical significance was determined by two-tail ANOVA followed by Student-Newman-Keuls post hoc test.
RESULTS
OP are the most susceptible stage in the oligodendroglial lineage to IFNG by distinct mechanism(s) from excitotoxicity
Several prior studies have shown that IFNG has more toxic effects on progenitor cells than on mature oligodendrocytes (19, 24, 25) . (Fig. 3A) . On the other hand, SB203580
had no significant protective effect at 1 µM or higher, and SP600125 itself induced significant OP death at higher concentrations than 1 µM ( As shown in Fig. 3C , however, the protective effect of U0126 was critically dose-dependent.
The maximum protection was observed at 1 µM, and at higher concentrations, antimitotic effects of U0126 per se became apparent in control cultures.
Immunoblots demonstrated that U0126 decreased phospho-ERK1/2 in IFNG-treated OP cultures in a dose-dependent manner (Fig. 3D) 
Effects of IFNG and U0126 on negative regulators of the cell cycle and the Bcl-2-related protein family
The results so far indicated that, in OP, IFNG inhibited G1-S progression and increased cell death mediated at least in part by apoptotic pathway. A pre-apoptotic OP population became detectable at 12 h after the treatment and subsequently the dead population also increased.
Blockade of MEK-ERK pathway by U0126
partially reversed the slowing of G1-S progression and eventual OP death. (Fig. 7A) , protein levels of both CDKN1A and CDKN1B were up-regulated by IFNG, and this up-regulation was partially reversed by U0126 (Fig. 7C) . MYC was not changed either by IFNG or U0126 at transcriptional levels as well as protein levels ( However, U0126 had no apparent inhibitory effects on the induction of these genes.
DISCUSSION
In this study, we confirmed that IFNG has a direct cytotoxic effect on proliferating OP stimulated by trophic factors, but much less on IM and none on MO, both of which exit the cell cycle.
These results are largely in agreement with several early studies (17) (18) (19) 24) , despite some inconsistencies in IFNG-induced death of oligodendroglial progenitors among these studies.
One of these reasons for these inconsistencies may from OP cultured in the GM medium (Controls) for 0 and 24 h, or in the GM medium containing IFNG (100 ng/ml) in the absence or the presence of U0126 (1 or 10 µM) for 24 h were immunoblotted for phospho-ERKs (pERKs) and total ERKs (ERKs). 
